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[1] Inthis study, we used porosity to assess the compaction state of the Nankai accretionary wedge sediments
and any implications for stress and pore pressure. However, hydrous minerals affect porosity measurements,
and accounting for them is essential toward defining the interstitial porosity truly representative of the
compaction state. The water content of sediments was measured in core samples and estimated from logging
data using a resistivity model for shale. We used the cation exchange capacity to correct the porosity data for
the amount of water bound to clay minerals and to correct the porosity estimates for the surface conductivity
of hydrous minerals. The results indicate that several apparent porosity anomalies are significantly reduced
by this correction, implying that they are in part artifacts from hydrous minerals. Theticorralso

improves the fit of porosity estimated from loggindile drilling (LWD) resistivity data to porosity
measured on cores. Low overall porosities at the toe of the accretionary wedgéhenspilay fault area

are best explained by erosion, and we estimated the quantity of sediments eroded within the splay fault area
by comparing porositgffective stress relationships of the sediments to a reference curve. Additionally, a
comparison of LWD data with core data (resistivity @aave velocity) obtained at Site CO001 landward

of the megasplay fault area, suggested a contribution from the fracture porosity to in situ properties on the
formation.
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1. Introduction setting Brown and Ransoni996;Colten Bradley,
1987]. Therefore, porosity measurements should

[] Fluid and fluid overpressure zones are thoughpe corrected for smectite interlayered water.

to play an important role on tectonic processes Sugl The main objective of this study is to identify
as fault and décollement initiation and slip, and oynomalies of porosity within the sediments of the
the transition from seismic to aseismic behavioyankai margin from boreholes drilled during IODP
[e.g., Hubbert and Rubeyl1959; Dahlen 1984;  expeditions 314, 315, and 31Kiposhita et al,
Moore and Vrolijk 1992;Le Pichon et al.1993;  2009] (Figures 1 and 2) and to examine their rela-
Saffer and Beking2006;Scholz 1998;Moore and  tionship with tectonic and hydrologic processes. In
Saffer 2001]. In accretionary complexes, porosityorder to take into account the effects of variations in
along with other physical properties of the sedlmen(tjay mineralogy on porosity we propose the use of
such as electrical resistivity aRdwave velocities, methods based upon previous work performed on
are used as indicators of the effective stress suptankai and Barbados accretionary complex sedi-

ported by sediments [e.gBangs et al. 1990;  ments Henry, 1997;Bourlange et al.2003].
Screaton et al.2002;Hart et al, 1995;Gordon and

Flemings 1998]. One approach consists in compar{4l In addition to porosity measured on cores, we
ing porosity trend to a reference porosiffective  estimate porosity from resistivity logging data set
stress relationship defined from data acquired whe#¢sing a shale model that explicitly takes into account
the fluid pressure can be assumed hydrostatic arR@re fluid composition, interlayer cation composition
the compaction uniaxiaHart et al, 1995;Screaton and temperatureRevil et al, 1998]. One purpose

et al, 2002]. Excess pore pressure during Ioadinﬁ?f this estimation is that logging provides a con-
slows or prevents consolidation, maintaining higtfinuous data set that allows an interpolation in
porosity. Compressive tectonic stress applied undé@nes where core recovery is poor, as well as some
drained conditions results in a lower porosity forindication regarding the porosity evolution beyond
a given overburden [e.gKarig, 1993] and may the cored depths. Here, we show that the shale
explain a generally higher porosity depth gradienfnodel utilized for estimating porosity from resis-
within an accretionary wedge as compared witfivity predicts the interstitial porosity better than
trench sediment$Bfay and Karig 1985]. Erosion the total porosity.

yields sediments that have a lower porosity thaf; we found that erosion in the splay fault area
anticipated from estimated in situ vertical effectiveyng at the toe of the accretionary wedge influenced
stress, resulting in an apparent translation of thghe compaction state of the accretionary wedge, as
porosity effective stress curve toward lower effec-yg|| as the slope sediments. We estimated the amount
tive stress values. However, porosity measuresf erosion at the top of the slope sediments in the
ments depend upon the lithology and the clayplay fault area. We observed that the sediment
mineralogy, especially upon the water bound tqunderthrust below the splay fault appeared relatively
hydrous minerals [e.ggrown and Ransopi996].  |ess compacted, and we discuss possible causes for
In the case of Nankai, smectite is the dominanfhis phenomenon. We also use interstitial porosity
mineral that holds bound water interlayered betweegstimates in order to highlight the probable zones of
its silico aluminate sheetsdenry and Bourlange  flyid overpressure within the accretionary wedge.
2004; Underwood and Steure2003]. This water e found that in the thrust sheet, above the main out
should be considered as an intrinsic part of they sequence thrust (splay fault), the discrepancy

mineral, as most of it is retained during compactiomhetween resistivity anelwave velocity obtained on
under the P and T conditions that prevail at this
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Figure 1. Regional bathymetry of southwest Japan, offshore the Kii Peninsldaré et al, 2009], showing
location of Nankai Trough and transects of Ashizuri (DSPD Leg 87 and ODP Leg 190), Muroto (ODP Legs 131, 190,
and 196), and Kumano (IODP Legs 314, 315, and 3&Bjdshita et al. 2009]. Red dots correspond to drilled sites.

discrete samples and obtained on logging data is located at the toe of the accretionary wedge and
probably due to the presence of dilated fractures. penetrates a frontal thrust (Figures 2 and 3). Sites

C0004, C0008, and C0001 are located in the mega
: ; - splay fault zoneNloore et al, 2009] (Figure 2). The
2. Ge.OIOglcal Background, Drilled Site mega splay is a system of Out Of Sequence Thrusts
Locations, and Onboard Measurements (00ST) located at the updip limit of the seismo-

) ] ) genic zone and is thought to slip coseismically
[e] The Nankai accretionary complex is formed byquring large earthquake®drk et al, 2002]. Site
the subduction of the Philippine Sea plate, and the0004 crosses one of the OOSTSs (Figures 2 and 3),
overlying Shikoku Basin, beneath the southwesterg,hich has accommodated at least 1.9 km of the

section of the Japan Arc (Figures 1 and 2). Theygrizontal throw since 1.95 M&frasser et al.
study presented here focuses on loggiidle

U0 ) i _2009]. It was drilled into the slope apron and the
drilling (LWD) and core data obtained at five sitesgccreted sediments in the hanging wall of this fault,
located along the Kumano transect (Figures 1 and 2 reached underthrust slope sediments. Site C0008
from the deformation front in the Nankai Troughas drilled 1 km seaward of site C0004 (Figures 2
to the Kumano forearc basin Kinoshita et al.  and 3). It cored a complete stratigraphic section
2009]. At this location the velocity of the down- of the slope basin at the foot of this OOST down to
going plate with respect to the Japanese arc ige top of the accretionary prism. Site C0001 was
estimated between 45 and 55 mm/$efio etal.  grjlled into a thinner slope apron and the accreted
1993;Henry et al, 2001;Miyazaki and Heki2001]  sediments in the hanging wall of the fault (Figures 2
along a N305310° direction (Figure 1). Site CO006
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Figure 2. (a) Cross section of Kumano transect [frivioore et al, 2009]. (b) Interpreted cross section of the
Kumano transect. Sites drilled during IODP Expeditions 314, 315, and 316 are shown. The green shading indicates
Kumano Basin sediments, and yellow shading indicates slope sediments. PTZ, protothrust zone; KBEFZ, Kumano
Basin Edge Fault Zone [froMoore et al, 2009]. (c) Detail of seismic profile crossing Sites C0001 and C0004 in the
megasplay fault zone. VE, vertical exaggeration (inline 26M\8pdre et al, 2009]. (d) Interpretation of seismic

profile crossing site CO006 at the toe of the wedge. VE, vertical exaggeratigrafon et al.2009].
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